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(57) Abstract 

Compounds represented by general formula (I) which have potent antifungal activity without showing any chemical injury to man, 
beast or agricultural/horticultural plants to which the compounds are to be applied and show high photostability, wherein R 1 represents 
isobutyryl, tigloyl, isovaleryl or 2-methy!butanoyl; R 2 represents hydrogen, aromatic carboxylate or an ami no-protective group; and R 3 
represents hydrogen, nitro, amino, acylamino or N,N-diaJkylamino (provided that the case where R 1 is isobutyryl, tigloyl, isovaleryl or 2- 
methylbutanoyl and R 3 is hydrogen, and then R 2 is 3-hydroxypicolinate, 3-hydroxy-4-methoxypicolinate or 3,4-dimethoxypicolinate is 
excluded). 
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UK2A R 1 = -COCH(CH 3 ) 2 

UK2B R 1 = -COC(CH 3 )=CHCH 3 

UK2C R 1 = -COCH 2 CH(CH 3 ) 2 

UK2D R 1 = -COCH(CH 3 )CH 2 CH 3 
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Antimycin A R 6 = -(CH 2 ) 5 CH 3 
Antimycin A 3 R 6 = -(CH 2 ) 3 CH 3 
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( 1 ) (2R. 3R, 4S, 7S)-7-Amino-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methy 
1-1, 6-cyclononanedione : feJ:^ (2) ^©p - h Jl*-> XJl*>Wt& : 
UK-2A5 0 0mg^b>fl/>5 OmLK»»U MTf'J ?>0. 1 5 

m l £5tffrfb y y 3 9 5 m g £;to*.T l . 5 mmtamm&i Ltio -3 o TJfcteaai 

fco *t>^l;i6 0 < C^jqL^>fb^f-U>2 0 OmLit&lDSWTfa 5 OraL 
Ztiax.'Cft&U Mi-7kS^v ? ^°D^^>2 0mL-e2lHlf*tflLr N £#L*: 

w^»«^^^^^A-e^L^ weasel *:<> m.m^mm^j\y5 o 

mLIC^U P- h^>X>»l/*^l7klntll 8 OmgO^xf;!/ (5 0 
mL) ^^m2&CTJnx.^o ffitiiLT%1zp-hJ\/x.>X)\'*>m& (2) £ 
iiSKLrtio JR«{i2 3 2mg-eabofc OR3*4 5%) 0 

m^ffiMi- h » v i*-etmtti'&, rn&mmu mmik&oo en simg (jr 
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'H-NMR (CD 3 OD) : 5 = 1. 22 (6H, d, J=7. 0, CH 
(CH 3 ) 2 ) , 1. 32 (3H, d, J=6. 1. 4-CH 3 ), 2. 60 (1 
H, septet, J = 7. 0, £H (CH 3 ) 2, ) , 2. 76 (1H, d d, 
J = 13. 4, 4. 3, C 6 H 5 CH 2 ) , 2. 81 (1H, dd, J = 13. 4. 
9. 5, C 6 H 5 CH 2 ) , 3. 02 (1H, t d, J=4. 3, 9. 5, H-2) 
, 3. 82 (1H, bs, H-8) , 4. 4 1, 4. 51 (each 1 H, 
each bs, NH 2 ) , 4. 70-5. 30 (4H, m, H-3, 4, 7, 8) 
, 7. 1 1-7. 2 3 (5H, m, C 6 H 5 ) 

MS (EI) :m/z=3 6 3 (M) 

p - V)\,x.yx)\s*>WM (2) 

'H-NMR ( (CDs) 2 S0) : 6 = 1. 17 (6H, d, J = 7. ~0, 
CH (CH 3 ) 2) , 1. 32 (3H, d, J=5. 8 6, 4-CH 3 ), 2. 3 
0 (3H, s, CH 3 C6H 4 S03H) , 2. 60-2. 80 (3H, m, J=7. 
0, C_H (CH 3 ) 2, C 6 H 5 C_H 2 ) , 3. 0 0-3. 2 0 (1H, m, H-2) 
, 3. 50 (1H, bs, H-8), 4. 52 (1H, d d, J=5. 5, 8. 
4, H-8), 4. 90-5. 20 (3H, m, H-3, 4, 7), 7. 11 
(2H, d, J=7. 6, CH3C6H4SO3H), 7. 14-7. 30 (5H, 
m, C 6 H 5 ) , 7. 48 (2H, d, J=8. 1, CH 3 C 6 H4 S0 3 H) 

Ml 

(2R, 3K, 4S, 7S)-7-Amino-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-c 
yclononanedione tosylate : 

mm 41%) *»fc 0 
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(2R, 3B, 4S, 7S)-7-Benzyloxycarbonylamino-2-benzyl-5, 9-dioxa-3-isobutyryl 
oxy-4-methyl-l, 6-cyclononanedione : 

UK-2A 1 00mg*»fU>l OmLicMU *J£Tt°U v>>3 2mg 
iEJfcffcU >8 3mg£«.T. 1. 5«rraaP*W8«ELfeo ^T-3 O'Ctete 
■SPLfe^x *&;fri;a6 0 , CJ;:}$*]Lfcj< ^y-^i/l OmL3rflOX.Tm&-£3B#Rg 
RJS L fco SJSttJC* & t 0 TIIC#£P L fci&fi^ f" U > 5 0 m L if&^MW 
7K5 OmL^Snx.T^U Hfc7KS*^k^ * U > 2 0 m L 2 Ullfttb lt> 

* 1/ > 5 m L (Cjgjft 2K#T b° U > 4 6 fi 1 <h^k^< > SW** # >»UjK- 
;l/8 4 n 1 «-SDX.Tmfi-e2 O^^JSL^o SJft&^Mffi^gU nfe^'s U # 
W7A?a?h^77^(- (^t>:|^|xf;l/=3 : 1) KTfiHKU 
«»t£$!4 5mg 0K^4 8%) £»fc 0 

'H-NMR (CDC 1 3) : 5 = 1. 2 3 (6H, d, J =6. 8, CH 

(CH 3 ) 2 ) , 1. 2 9 (3H, d, J =6. 2, 4-CH,), 2. 5 0- 
2. 8 0 (2H, m, C_H (CH 3 ) 2 , C 6 H 5 CH 2 ) .2. 8 0-3. 0 0 

(2H, m, C 6 H 5 CH 2 , H-2), 3. 45 (1H, b s, H-8), 
4. 80-5. 00 (2H, m, H-4, 7), 5. 09 (2H, s, C 6 H 5 
CH2 OCO) , 5. 0 0-5. 3 0 (2H, m, H-3, 8), 5. 45 (1 
H, d, J=7. 8, CONH) , 7. 0 9-7. 3 3 (1 0H, m, C 6 H 5 x 
2) 

MS (E I) : ra/z=49 7 (M) 
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(2R, 3R. 4S, 7S)-7-(2-Hydroxynicotinylamino)-2-benzyl-5, 9-dioxa-3-isobuty 
ryloxy-4-methyl-l, 6-cyclononanedione : 

mi (2) 4 0mg> 2-tKn*>'-3f>'i2 0mgRc;i-tKD* 
X>Vh l )TV-Jl2 0mg£ fcf'J i?>2mLI*U Ctllcl -x*-;U- 
3- (3' -^^Wv;^nt°/I/) #;M*>^$ Kti^2 9mg0fh7 
t Kn75> (T H F N 2mL) ^^Snx.T. M"? 3 BSfiflRJS L fco 

U->=4 : 1) iCTflWSU Mb^2 8mg (J(W7 8%) *»fe 0 

'H-NMR (CDCI3) :<5 = 1. 24 (6H, d, J=7. 0, 
CH (CH3) 2) , 1. 32 (3H, d, J=6. 2, 4-CH 3 ), 2. 58 
-2. 7 3 (2H, m, CH (CH 3 ) 2 , C 6 H 5 CH 2 ) , 2. 8 9-3. 0 5 
(2H, m. H-2, C 6 H 5 CH 2 ) , 3. 6 3 (1H, bs, H-8), 
4. 94-5. 00 (1H, m, H-4), 5. 18-5. 25 (2H, m, H 
-3, H-7), 5. 40 (1H, bs, H-8), 6. 55 (1 H, t. J = 
6. 8. H-5' ), 7. 12-7. 2 9 (5H, m, C 6 H 5 ) , 7. 6 3 (1 
H, dd, J = 6. 8, 2. 2, H-4' ) , 8. 5 7 (1H, dd, J=6. 
8, 2. 2, H-6' ), 10. 31 (1H, d, CONH, J=6. 8), 1 
2. 78 (1H, s, OH) 
MS (TSP) :m/z = 485 (M + H) 
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ff>J5 

(2R, 3R, 4S, 7S)-7-(6-Hydroxypicolinylamino)-2-benzyl-5. 9-dioxa-3-isobuty 
ryloxy-4-methyl-l, 6-cyclononanedione : 

2-t Kn4->-=Jf">K*6-t Kn + S/fcTa'J >Kfctt*fcEWi0l4 £ 
RWI©^*K:T«B<b^« OR* 5 2%) £*§fc 0 

•H-NMR (CDC 1 3 ) : 5 = 1. 05~1. 34 (9H, m, CH 
(CH 3 ) 2, 4-CH 3 ), 2. 6 0-2. 75 (2H, m, C_H (CH 3 ) 2, 
C 6 H 5 CH 2 ) , 2. 87-3. 05 (2H, m, H-2, C 6 H 5 C_H 2 ) , 

3. 73 (1H, bs, H-8), 4. 46 (1H, d, OH, J=8. 9), 

4. 94~5. 00 (1H, m, H-4), 5. 1 8-5. 32 (3H, m, H 
-3, 7, 8), 6. 78 (1H, d, J=8. 9, aromatic 

(pyridine ring)), 7. 12 — 7. 30 (8H, m, 
aromatic (pyridine ring, C 6 H 5 ) ) , 7. 5 8 (1 H, 
d d, J = 7. 0, 2. 2, aromatic (pyridine ring)) 
, 8. 18 (1H, d, J = 7. 3, CONH, ) 
MS (TSP) :m/z=485 (M + H) 

(2B, 3R, 4S, 7S)-7-(2. 4-Dihydroxypyrimidine-5-carboxylamino)-2-benzyl-5. 9 
-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

2-t Ko + «>— 3f->K*2, 4-^t Ka*i/b°'J ^ ! J>-5-*Jl'#> 

wtKKz.t:im-i±m 4 1 mm<D%mzTwmit&w <Mm 23%) tmtzo 

•H-NMR (CDC 1 3) : 5 = 1. 0 5 — 1. 32 (9H, m, 4-CH 3 , 
CH (CH 3 ) 2) , 2. 5 9-2. 7 2 (2H, m, CH (CH 3 ) 2, C 6 H 5 
CH 2 ) , 2. 90-3. 00 (2H, m, H-2, C 6 H 5 CH 2 ) ,3.60 
(1H, bs, H-8) , 4. 22 (1H, b d, OH) , 4. 90-5. 40 
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(4H, m, H-3, 4, 7, 8) , 7. 11-7. 2 6 (8H, m, C 6 H 5 ) , 

8. 51 (1H, s, aromatic (pyrimidine ring)), 

9. 29 (1H, d, J = 7. 3, CONH) 
MS (TSP) :m/z=5 0 2 (M + H) 

mi_ 

(2R, 3R, 4S, 7S)-7-(3-flydroxy-2-methylquinoline-4-carboxylamino)-2-benzyl 
-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
2-t Kn*S/— af->»*3-t Kn*S/-2-,*f-;l/-4-*y U 
>»lc^A:m»«4il^«©^aic-r«lHfl:^«9 0R*1 2%) ^^^ Q 

'H-NMR (CDC 1 3 ) :<5 = 1. 2 0-1. 40 (9H, 4-CH 3 , 
CH (CH 3 ) 2 ) , 2. 7 7 (3 H, s, CH 3 (qu i no 1 i ne) ) , 
4. 80~5. 4 0 (4H, m, H-3, 4. 7, 8), 6. 8 0- 8~. 00 
(10H, m, aromatic), 11. 34 (1H, s, OH) 

MS (TSP) :m/z = 549 (M-f-H) 

(2R. 3R, 4S, 7S)-7-(3-Hydroxy-2-quinoxalinecarboxylamino)-2-ben2yl-5, 9-di 
oxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

2-tKo*i/-3f>I*3-t Kn*i/-2-*y*1*-'J >^;^>Hic 
fttyd^tt«4i^©^ttCTWWk^«i OK* 2 7 90 ^m^o 

•H-NMR (CDC 1 3) : 5 = 1. 2 3-1. 3 7 (9H, m, J =7. 1, 
1. 1, CH (CHO o, 4-CH3), 2. 6 0-2. 7 5 (2H, m, CH 
(CH 3 ) 2, C 6 HsCH 2 ) , 2. 9 0-3. 10 (2H, m, H-2, C 6 H 5 
CH 2 ) , 3. 66 (1H, bs, H-8), 4. 99-5. 51 (4H, m, 
H-3, 4, 7, 8), 7. 13 — 8. 12 (10H, m, CONH, 
aromatic (benzene ring)), 11. 78 (1H, s, O 
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H) 

MS (TSP) :m/z=53 6 (M + H) 
019 

(2B, 3R, 4S, 7S)-7-(3. 6-dihydroxypicolinylamino)-2-benzyl-5, 9-dioxa-3-iso 
butyryloxy-4-methyl-l, 6-cyclononcnedione : 

^4ipl«©^cr«H^^» 0i»2 2%) £#*: 0 

1 H — NMR (CDC 1 3) : <5 = 1. 2 3 (6H, m, J =2. 5, 6. 8, 
CH (CH 3 ) 2) , 1. 33 (3H, d, J =6. 3, 4-CH 3 ) , 2. 60 
-2. 7 3 (2H, m, CH_ (CH 3 ) 2 , C 6 H 5 CH 2 ) , 2. 9 0-3. 0 5 
(2H, m, H-2, C 6 H 5 CH 2 ) . 3. 7 0 (1H, b s. H-8), 
4. 9 3-4. 9 9 (1H, m, H-4), 5. 13-5. 25 (3H, m, H 
-3, 7, 8) , 6. 82 (1H, d, J=5. 4, H-5* ) , 7. 12-7. 
30 (5H, m, C 6 H 5 ) , 7. 33 (1H, d, J=5. 4, H-6' ), 
8. 49 (1H, d, J=8. 4, CONH), 11. 35 (1H, s, OH) 

MS (TSP) :m/z = 501 (M+H) 

mi 0 

(2R, 3R, 4S, 7S)-7-(3-Benzyloxy-4, 6-dimethoxypicolinylamino)-2-benzyl-5, 9 
-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
2 - 1 Ko + ->-3f 3 > v?;l/t+>> - 4, 6-vM h*v/t°n'j 

>MizKttMM±m4tmm<nxmzTffim4kG® 012^92%) znt^o 

'H — NMR (CDC 1 3 ) : 6 = 1. 2 2 (6H, dd, J = 1. 6, 7. 3, 
CH (CH 3 ) 2) , 1. 30 (3 H, d, J =6. 8, 4-CH 3 ) , 2. 60 
-2. 7 2 (2H, m, C 6 H 5 CH 2> CH (CH 3 ) 2 ) , 2. 9 0-3. 0 0 
(2H, m, H-2, C 6 H 5 CH 2 ) , 3. 49 (1H, bs, H-8), 
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3. 3 2, 3. 9 2 (each 3H, each s, 4' -OCH3, 6' - 
OCH 3 ) , 4. 90-5. 00 (1H, m, H-4), 5. 1 0 (2H, s, 
C 6 Hs CH 2 Q) , 5. 18-5. 3 0(3 H, m, H-3, 7, 8), 6. 3 
3 (1H, s, H-5' ), 7. 12-7. 50 (10H, m, C 6 H 5 CH 2 , 
C 6 H 5 CH 2 0) , 8. 3 4 (1H, d, J = 8. 4, CONH) 
MS (TSP) :m/z=63 5 (M + H) 

m 1 

(2R. 3R, 4S. 7S)-7-(3-Benzyloxy-4. 5-dimethoxypicolinylamino)-2-benzyl-5, 9 
-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

2-t Ka*->-3f->»*3 -Kv^At+5'-4, 5-vM h + i/t°nU 
>^ft^^J^{i^J4<h^©^ICT^S^#r (42^9 7%) *»fc 0 

1 H-NMR (CDC 1 3 ) : 6 = 1. 23 (6H, dd, J = 1. 6, 7. 
3, CH (CH 3 ) 2 ) . 1. 31 (3H, d, J=6. 8, 4-CH 3 ), 

2. 6 0-2. 7 2 (2H, m, C 6 H 5 CH 2> CH (CH 3 ) 2 ) , 2. 9 0- 

3. 00 (2H, m, H-2, C 6 H 5 CH 2 ) , 3. 49 (1H, bs, H-8) 
, 3. 9 6, 3. 9 9 (each 3 H, each s, 4' -OCH3, 5' - 
OCH3) , 4. 9 0-5. 0 0 (1H, m, H-4), 5. 1 0 (2H, s, 
CeHs CHs O) , 5. 18-5. 30 (3H, m, H-3, 7, 8), 7. 1 
2-7. 52 (10H, m, C 6 H 5 CH 2 , C 6 H 5 CH 2 0) , 8. 0 6 (1H, 
s, H-6' ) , 8. 3 1 (1H, d, J =8. 4, CONH) 

MS (TSP) :m/z = 6 3 5 (M+H) 
flJl 2 

(2B, 3R, 4S, 7S)-7-(3-Hydroxy-4, 6-dimethoxypicolinylamino)-2-benzyl-5, 9-d 
ioxa-3-isobutyryloxy-4-methyl-l. 6-cyclononanedione : 
Ml 0<Dfc&M6 4mgC10%^ o 5v ? ^A-^7mg^SD^.. m$%m&Lti 
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ttsL^m> mn^rzisv^T't&mLtio m&mmLxmm^m^. omg 

(JR^9. 2%) tniZo 
■H-NMR (CDC Is) : 5 = 1. 2 3 (6 H, d d, J=l. 6, 7. 3, 
CH (CH 3 ) 2 ) , 1. 33 (3H, d, J=6. 8, 4-CH,) , 2. 60 
-2. 7 2 (2H, m, C 6 H 5 CH 2> CH (CH 3 ) 2) , 2. 9 0-3. 0 0 

(2H, m, H-2, C 6 H 5 CH 3 ) , 3. 5 8 (1H. bs, H-8), 
3. 89 (6H, s, 4' -OCH3, 6' -OCH 3 ) , 4. 90-5. 00 

(1H, m, H-4) . 5. 10-5. 40 (3H, m, H-3, 7, 8), 6. 
30 (1H, s, H-5' ) , 7. 11-7. 3 3 (5H, m, C 6 H 5 CH 2 ) , 
8. 35 (1H, d, J=8. 4, CONH), 11. 44 (1H, s, 3* - 
OH) 

MS (TSP) : 111/3 = 5 4 5 (M + H) 

mi 3 

(2B. 3R, 4S, 7S)-7-(3-Hydroxy-4, 5-dimethoxypicolinyl amino) -2-benzy 1-5, 9-d 
ioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

mi omt&m&mi i<o<£^i£ftttjm&mi2tmm<DxmzT9m 
it&m mm 4 5%) zmtzo 

'H-NMR (CDC 1 3 ) : 5-1. 23 (6H, d d, J = l. 6. 7. 3, 
CH (CH 3 ) 2) , 1. 33 (3H. d, J=6. 8, 4-CH 3 ), 2. 60 
-2. 7 2 (2H, m, C 6 HsCH 2 , CH (CH 3 ) 2) , 2. 8 0-3. 0 0 
(2H, m, H-2, CaHsCHo) . 3. 58 (1H, bs, H-8), 
3. 9 8, 4. 0 3 (each 3 H, each s, 4' -OCH 3 , 5' 
-OCH3), 4. 9 0-5. 0 0 (1H, m, H-4), 5. 10-5. 40 
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(3H, m, H-3, 7, 8), 7. 1 1~7. 27 (5H, m, C 6 H ? CH 2 ) 
, 7. 81 (1H, s, H-6' ), 8. 37 (1H, d, J=8. 4, CON 
H) , 11. 7 0 (1H, s, 3* -OH) 

MS (TSP) :m/z = 5 4 5 (M + H) 

mi 4 

(2R, 3R, 4S, 7S)-7-(3-Benzyloxy-4-methoxypicolinylamino)-2-benzyl-5, 9-dio 
xa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

mi 3<z>ft£#!5 o omgm h >2 5m i KmmL^ m7kmwt* U ^Al 

3 4m gfr^T-Mlt^yifJlsl 3 6 ti I &mx-^ 6 0^(^X3 NfP^SD^L^o i% 

1 : 1) JC-CfitiSIU mmit&MZ 1 9mg(lRj|53 $%)*nti 0 
'H-NMR (CDC1 3 ) :<5 = 1. 2 3 (6H, d d, J=l. 6,~7. 3, 
CH (CH 3 ) 2) . 1. 31 (3H, d, J=6. 8, 4-CH 3 ), 2. 58 
~2. 7 1 (2H, m, C 6 H 5 CH 2 , CH (CH 3 ) 2 ) , 2. 8 8~3. 0 2 

(2H, m, H-2, C 6 H 5 CH 2 ) , 3. 52 (1H, bs, H-8), 
3. 91 (3H, s, 4' -OCH3), 4. 90-5. 00 ( 1 H, m, H- 
4) , 5. 10 (2H, s, C 6 H 5 CH 2 Q) , 5. 1 8-5. 3 5 (3H, m, 
H-3, 7, 8) , 6. 94 (1H, d, J=5. 4, H-5* ) , 7. 12- 
7. 5 2 (10H, m, C 6 H 5 CH 2> C 6 H 5 CH 2 Q) , 8. 2 5 (1H, d, 
J = 5. 4, H-6' ), 8. 38 (1H, d, J = 8. 4, CONH) 

MS (TSP) :m/z = 6 05 (M + H) 

mi 5 

(2R, 3R, 4S, 7S)-7-(3-Benzyloxy-4-methoxypicolinylamino-N-oxide)-2-benzyl 
-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
mi4<Dit&k 3 15mg«>f l/>15mll«U m-a^lLS 
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m (7 0%) 3 8 5mg^}fJD^.T N WMfcX tttSlffl&Ltio SJ&*££5%SW 

i~i o : i) izxmmu mm4t&y&2 1 7m S mm8 6%)&niz 0 

'H-NMR (CDC Is) : 5 = 1. 2 3 (6 H, d d, J=l. 6, 7. 3, 
CH (CH 3 ) 2 ) , 1. 28 (3H, d,.J=6. 8, 4-CH 3 ) , 2. 56 
-2. 7 0 (2H, m, C 6 H 5 C_H 2 , C_H (CH 3 ) 2 ) , 2. 8 6-3. 0 2 

(2H, m, H-2, C 6 H S CH 2 ) , 3. 56 (1H, b s, H-8), 
3. 93 (3H, s, 4' -OCH 3 ), 4. 89-4. 95 (1H, m, H- 
4) , 5. 12 (2H, s, C 6 H 5 CH 2 Q) , 5. 0 9-5. 4 0 (3H, m, 
H-3, 7, 8), 6. 82 (1H, d, J=5. 4, H-5' ), 7. 10- 
7. 48 (10H, m, C 6 H 5 CH 2 , C 6 H 5 CH 2 Q) , 8. 05 (1H, d, 
J = 5. 4, H-6' ), 9. 00 (1H, d, J=8. 4, CONH) 

MS (TSP) :m/z = 621 (M + H) 

mi 6 

( 1 ) (2R. 3R» 4S, 7S)-7-(3-Benzyloxy-4-methoxy-6-acetoxypicolinylamino)- 
2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : is<ktf 
(2) (2R, 3R. 4S, 7S)-7-(3-Benzyloxy-6-hydroxy-4-methoxypicolinylamino)-2- 
benzyl-5. 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
0>J1 5<D^^}2 7 7mg&mykWm2 5m 1 CW&U 8 0T:{CT2. 5B# 

- (^nt>M : ^;-^=3o : i) izxmmu mRib&m (i) 3 0 

mg(iR$10%)feJ;«E{b^I (2) 9rag(iR^3%)^^ 0 
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1 H — NMR (CDC 1 3) : 5 = 1. 2 3 (6H, dd, J = 1. 6, 7. 3, 
CH CCH3) 2) , 1. 30 (3 H, d, J =6. 8, 4-CH,) , 2. 33 
(3H, s, 6' -OCOCH3) , 2. 50-2. 72 (2H, m, C 6 H 5 
CH 2> CH (CH 3 ) 2 ) , 2. 9 0 — 2. 9 9 (2H, m, H-2, C 6 H 5 
CH 2 ) , 3. 55 (1H, bs, H-8), 3. 91 (3H, s, 4* - 
OCH 3 ), 4. 9 0-5. 0 0 (1H, m, H-4), 5. 06 (2H, s, 
C 6 H 5 CH 2 Q)', 5. 08-5. 40 (3H, m, H-3, 7, 8). 7. 1 
2 (1H, d, J =5. 4, H-5* ) , 7. 13-7. 5 7 (10H, m, 
C 6 H 5 CH 2) C 6 H 5 CH 2 Q) , 7. 5 0 (1H, d, J =5. 4, H-6' ) , 
8. 1 3 (1H, d, J =8. 4, CONH) 

MS (TSP) :m/z = 66 3 (M + H) 

Mmit&VQ (2) 

'H-NMR (CDC 1 3 ) : 6 = 1. 1 8 (6H, d d, J = 1. 6, 7. 3, 
CH (CH 3 ) 2 ) . 1. 25 (3H, d, J=6. 8, 4-CH 3 ), 2. 50 
-2. 7 0 (2H, m, C 6 H 5 CH 2) CH (CH 3 ) 2 ) , 2. 8 6-3. 0 2 
(2H, m, H-2, C 6 H 5 CH 2> H-8), 3. 86 (3H, s, 4' -0 
CH 3 ) , 4. 8 0-5. 2 3 (6H, m, H-3, 4, 7, 8, C 6 H 5 CH 2 Q) 
, 6. 02 (1H, s, H-5' ), 7. 0 4-7. 2 9 (1 0H, m, 
C 6 H 5 CH 2 , CsHs CHaO) , 8. 49 (1H, d, J=7. 2, CONH) 
MS (TSP) :m/z = 621 (M + H) 
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mi 7 

(2R, 3R, 4S, 7S)-7-(3-Hydroxy-6-methoxypicolinylamino)-2-benzyl-5, 9-dioxa 
-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

izimitm4tmm<oyjmzxmm<t^i6Tag oiwi6%) 

'H-NMR (CDC1 3 ) : 5 = 1. 2 3 (6H, d d, J=2. 5, 6. 8, 
CH (CH 3 ) 2) , 1. 3 2 (3H, d, J =6. 3, 4-CH 3 ) , 2. 6 0 
-2. 7 5 (2H, m, C 6 H 5 CH 2> CH (CH 3 ) 2) . 2. 9 0-3. 0 0 
(2H. m. H-2, C 6 H 5 CH 2 ) , 3. 62 (1H, bs, H-8) , 
3. 94 (3H, s, 6' -OCH3) , 4. 97-5. 00 (1H, m, H- 
4) , 5. 16-5. 30 (3H, m, H-3, 7, 8) , 6. 87 (1H, d, 
J=5. 1, H-5' ), 7. 12-7. 28 (5H, m, CsHs CHz) , 
7. 98 (1H, d, J=5. 1, H-6* ) , 8. 5 9 (1H, d, J=8. 
1, CONH) , 11. 78 (1H, s, 3' -OH) 

MS (FAB) :m/z = 515 (M+H) 

mi 8 

(2R, 3R, 4S, 7S)-7-(3-Acetoxy-4-methoxypicolinylamino)-2-benzyl-5, 9-dioxa 
-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

UK-2A 6. 3 2 g£t°U ^>8 OmLICjWSIU *#TKTftt7kra?2. 5mL 

IMt£4Sj6. 7g (JR*1 0 096) *»yto 

1 H-NMR (CDC 1 3) : <5 = 1. 2 4 (6H, d, J =6. 9, 
CH (CH 3 ) 2) , 1. 30 (3H, d, J=6. 2, 4-CH 3 ), 2. 38 
(3H, s, OCOCH3) , 2. 61 (1H, septet, J=6. 9, 
CH (CHb) 2, ) , 2. 70 (1H, d, J = 1 1. 4, C 6 H 5 CH 2 ) , 
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2. 8 7-2. 9 9 (2H, m, H-2, C 6 H 5 C_H 2 ) , 3. 57 (1H, b 
s, H-8) , 3. 90 (3H, s, OCH 3 ), 4. 96 (1H, dq, J = 
9. 5, 6. 2, H-4) , 5. 14 (1H, t, J=8. 4, H-7), 

5. 2 0 (1H, t, J =9. 5, H-3) , 5. 3 4 (1H, b s, H-8) , 
7. 01 (1H, d, J=5. 5, H-5* ), 7. 11-7. 28 (5H, m, 
C 6 H 5 ) , 8. 3 2 (1H, d, J = 5. 5, H-6* ) , 8. 6 3 (1H, d, 
CONH, J=8. 4) 
MS (TSP) :m/z = 5 5 7 (M+H) 

mi 9 

(2E, 3R, 4S, 7S)-7-(3-Benzoyloxy-4-methoxypicolinylamino)-2-benzyl-5, 9-di 
oxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
UK-2A 5 0 m g £• h° U S J > 5 m L tcrgflSPU X&TVtffrO Jl2 7 m g & 

■m^.rmmr^2^mm^Ltio Kfcm&mik* f-u^-efwu 7k^2isi^o 

Th/77>f - (Wmx-f-Jl : ^if>=3 : 1) teTfiWBlU WMit^Z 3 
mg (W5 5%) 

'H-NMR (CDC 1 3) :<5 = 1. 22 (6H, d, J=7. 1. 
CH (CH 3 ) 2) , 1. 27 (3H, d, J=6. 0, 4-CH 3 ), 2. 50 
-2. 7 0 (2H, m, C_H (CH 3 ) 2, C 6 HsCH 2 ) , 2. 8 0-3. 00 
(2H, m, H-2, C 6 H 5 CH 2 ) , 3. 6 0 (1H, b s, H-8), 

3. 89 (3H, s, OCH3), 4. 90-5. 30 (4H, m, H-3, 4, 

7, 8), 7. 06 (1H, d, J=5. 5, H-5' ), 7. 09-7. 26 
(5H, m, CH 2 C 6 H 5 ) , 7. 4 8-7. 6 6, 8. 2 0-8. 2 3 (3H, 

2H, m, COC 6 H 5 ) , 8. 3 8 (1H, d, J=5. 5, H-6' ) , 

8. 66 (1H, d, J=8. 2, CONH) 

SDOCID: <WO 9940081 A 1_l_> 
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MS (TSP) :m/z = 619 (M + H) 

m2 0 

(2R, 3R. 4S, 7S)-7-(3-Isopropyloxycarbonyloxy-4-methoxypicolinylamino)-2- 
benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

UK-2A 5 0rag«^^>5raL«U tK&T h Vx-^frTi >1 
mL^nn Jft£K V^oh°;HraL ^Mx-TW^X- 1 H$RgMJ& L fco 

L T^UHfc-a $3 5 8 m g (IR^ 10 0%) ^^^o 

'H-NMR (CDC h) : 6 = 1. 2 0 — 1. 40 (15 H, m, 
OCOCH (CH 3 ) a, OCH (CH 3 ) 2 , 4-CH 3 ), 2. 5 0-2. 8 0 
(2H, m, CH (CH 3 ) 2 , C 6 H 5 CH 2 ) . 2. 8 0-3. 10 (2H, m, 

H-2, C 6 H 5 CH 2 ) , 3. 60 (1H, b s, H-8) , 3. 9 2 (3H, 
s, OCH 3 ), 4. 9 3-5. 4 0 (5H, m, O CH (CH 3 ) 2. H- 3, 
4, 7. 8) , 7. 0 2 (1H, d, J =5. 5, H-5* ) . 7. 11-7. 
29 (5H, m, C 6 H 5 ) , 8. 33 (1H, d, J=5. 5, H-6* ). 
8. 5 8 (1H, d, J =8. 2, CONH) 

MS (TSP) : m/z = 601 (M + H) 

W2 1 

(2R, 3R, 4S, 7S)-7-(3- (3-Methoxycarbonylpropionyloxy) -4-methoxypicolinyl 
amino) -2-benzy 1-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

a U K 0. 22m L tmt* ^ U > 5 m L i©S^3J-7K^TUK-2A 
lOOmgih D jl^jUT ^ >0. 2 1 mh tom^t/ (2 OmL) jgjft 
^ITLfco ^iS-e2^^L^^ S^^LT^^y-^l OraL^M 

NSOOCIO: <WO 9940081 A 1_l_> 
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^-y A - (Mim^f-fr : ^*1f>=l : 1) }CTflS!!U ^M^53mg 
(jRS$4 4%) ^#^0 

1 H — NMR (CDC 1 3 ) : 6 = 1. 2 3 (6H, d, J =7. 1, 
CH (CH 3 ) 3) , 1. 31 (3H, d, J=6. 0, 4-CHj) , 2. 5 0 
~3. 10 (8H, m, CH (CH 3 ) 2, CO CH 2 CH 2 CO, C 6 H 5 C H 2> 
H-2), 3. 72 (3H, s, COOCH 3 ), 3. 90 (3H, s, 
OCH3), 4. 90-5. 40 (4H, m, H-3, 4, 7, 8), 7. 00 
(1H, d. J =5. 4, H-5' ) , 7. 11-7. 2 8 (5H, m, 
C 6 H 5 ) . 8. 3 2 (1H, d, J = 5. 4, H-6' ) , 8. 6 2 (1H, d, 
J=8. 4. CONH) 
MS (FAB) :m/z=629 (M + H) 
ff]2 2 

(2R. 3R. 4S, 7S)-7-(3-(3-Benzyloxycarbonylpropionyloxy)-4-methoxypicoliny 
lamino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
UK-2A lOOmg^ zi^tWtrej O 9 J A/3lt>?- A, 4 9 m gRO? 4 - 

i/;U^7 5M 5 K6 0mg £ Imz.XWMX' 6 BSBaKJiS L *:<> #f tiJ^lS-^* L T 

U">=1 : 1) fcTflHKU ««fl:£«&9 2mg 0R« 9%) 

l H-NMR (CDC 1 3 ) : 5 = 1. 24 (6H, d, J=7. 1. 
CH (CH3) 2) , 1. 3 0 (3 H, d, J=6. 0, 4-CH 3 ) , 2. 58 
-3. 07 (8H, m, CH (CH 3 ) 2, CO CH 2 CH 2 C0, C 6 H 5 C_H 2 , 
H-2) , 3. 5 5 (1H, b s, H-8) , 3. 8 6 (3H, s, OCH 3 ) , 
5. 16 (2H, s, C00CH 2 C 6 H 5 ) . 4. 9 0-5. 40 (4H, m, 
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H-3. 4, 7, 8) , 6. 99 (1H, d, J = 5. 4, H-5' ) , 7. 1 
1-7. 37 (10H, m, C 6 H 5 x2), 8. 31 (1H, d, J=5. 4, 
H-6* ), 8. 61 (1H, d, J=8. 4, CONH) 

MS (FAB) :m/z = 7 0 5 (M + H) 

m2 3 

(2R, 3R, 4S, 7S)-7-(3-(4— Hethoxycarbonylbutyryloxy)-4-methoxypicolinylam 
ino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

'H-NMR (CDC 1 3) : 6 = 1. 23 (6H, d d, J = 1. 6, 7. 3, 
CH (CH 3 ) 2 ) . 1. 2 9 (3 H, d, J =6. 8, 4-CH,) , 2. 0 9 
(2H, q, J=7. 3, CH 2 CH 2 CH 2 ) , 2. 5 0, 2. 7 5 (each 
2H, each t, ecch J =7. 3, CH 2 CH 2 CH 2 ) . 2. 5 8- 

2. 7 0 (2H, m, C_H (CH 3 ) 2 , C 6 H 5 CH 2 ) . 2. 90-3. 0 0 
(2H, m, C 6 H 5 CH 2 , H-2), 3. 6 0 (1H, b s, H-8), 

3. 69 (3H, s, COOCH 3 ), 3. 89 (3H, s, 4' -OCH 3 ), 

4. 90-5. 00 (1H, m, H-4), 5. 10-5. 40 (3H, m, H 
-3, 7, 8) , 7. 00 (1H, d, J = 5. 4. H-5* ) , 7. 10-7. 
28 (5H, m, C 6 H 5 ) , 8. 32 (1H, d, J = 5. 4, H-6' ), 8. 
6 1 (1H, d, J =8. 4, CONH) 

MS (ESI) :m/z=643 (M + H) 

m2 4 

(2R, 3R. 4S, 7S)-7-(3-(5-Methoxycarbonylvaleryloxy)-4-methoxypicolinylam 
ino)-2-benzyl-5. 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
3a^ d iJ K*T^ev»^nU Kfcft*.fcJB0Wifll2 1 tmm<Dl5&t£ 
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xmmit&m mm 57%) &wz 0 

1 H — NMR (CDC Is) : 8 = 1. 23 (6H, dd, J =1. 6, 7. 3, 
CH (CHs) 2 ) . 1. 3 0 (3H, d, J=6. 8, 4-CH 3 ) , 1. 59 
— 1. 67, 1. 78 — 1. 86 (each 2 H, eachm, CH 2 CH 2 
CH 2 CH 2 ) , 2. 23-2. 48 (4H, m, CH 2 CH 2 CH 2 CH 2 ) . 

2. 5 6-2. 9 9 (4H, m, H-2, CH (CH 3 ) 2, C 6 H 5 CH 2 ) , 

3. 55 (1H, bs, H-8), 3. 62 (3H, s, COOCH3), 

3. 8 8 (3H, s, 4' -OCH3), 4. 9 3-4. 9 9 (1H, m, H- 
4) , 5. 16-5. 3 2 (3H, m, H-3, 7, 8) , 6. 99 (1H, d, 
J=5. 4, H-5' ) , 7. 10-7. 28 (5H, m, C 6 H 5 ) , 8. 30 
(1H, d, J=5. 4, H-6* ), 8. 59 (1H, d, J=8. 4, CO 
NH) 

MS (ESI) :m/z = 6 57 (M + H) 

m2 5 

(2R, 3R, 4S, 7S)-7-(3-(6-Methoxycarbonylhexanoyloxy)-4-methoxypicolinyla 
mino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

Tmmit&ya <Mms 5%) &'&tio 

1 H — NMR (CDC 1 3 ) : 6 = 1. 2 3 (6H, dd, J = 1. 6, 7. 3, 
CH (CH 3 ) 2 ) , 1. 30 (3H, d, J=6. 8, 4-CH 3 ), 1. 35 
-1. 84 (6H, m, CH 2 (CH 2 ) 3 CH 2 ) , 2. 2 9-2. 3 8 (4H, 
m, CH 2 (CH 2 ) 3 CH2) , 2. 5 8-2. 7 0 (2H, m. 
.C_H(CH3) 2 , C 6 H 5 CH 2 ) , 2. 9 0-3. 0 0 (2H, m, 
C 6 H 5 CH 2 , H-2). 3. 55 (1H, bs, H-8), 3. 67 (3H, 
s, COOCH3), 3. 89 (3H, s, 4' -OCH 3 ), 4. 90-5. 1 

5DOCID: <WQ 9940081 A 1 1 > 
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0 (1H, m, H-4), 5. 10-5. 3 0 (3H, m, H-3. 7, 8), 
7. 00 (1H, d, J=5. 4, H-5' ), 7. 10-7. 28 (5H, m, 
C 6 H 5 ) , 8. 32 (1H, d, J=5. 4, H-6' ) , 8. 62 (1H, d, 
J = 8. 4, CONH) 
MS (ESI) :m/z = 671 (M + H) 

(2E. 3R, 4S, 7S)-7-(3-(8-Methoxycarbonyloctanoyloxy)-4-methoxypicolinyla 
mino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

\zxmBit^SH 015^2 4%) &'&tio 
1 H — NMR (CDC 1 3 ) : 8 = 1. 23 (6H, d d, J =1. 6, 7. 3, 
CH (CHb) 2) , 1. 30 (3 H, d, J=6. 8, 4-CH,), 1. 30 
-1. 90 (10H, m, CH 2 (CH 2 ) s CH 2 ) , 2. 27-2. 37 (4H, 
m, CH 2 (CH 2 ) 5 CH 2 ) > 2. 5 0-2. 8 0 (2H, m, 
CH (CH 3 ) 2> C 6 H 5 CH 2 ) , 2. 8 0-3. 10 (2H, m, 
C 6 HsCH 2 , H-2) , 3. 55 (1H, bs, H-8), 3. 66 (3H, 
s, COOCH3), 3. 89 (3H, s, 4' -OCH 3 ), 4. 90-5. 0 
0 (1H, m, H-4) , 5. 10-5. 4 0 (3H, m, H-3, 7, 8) , 
7. 00 (1H, d, J=5. 4, H-5' ), 7. 10-7. 26 (5H, m, 
C 6 H 5 ) , 8. 3 1 (1H, d, J=5. 4, H-6' ), 8. 6 1 (1H, d, 
J = 8. 4, CONH) 

MS (ESI) :m/z = 69 9 (M + H) 

flJ2 7 

(2R, 3R, 4S, 7S)-7-(3-(9-Methoxycarbonylnonanoyloxy)-4-methoxypicolinylam 
ino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

_994O081A1_l_> 
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TgS®ffc£4fcl 0K§£4 5%) *nt: 0 

1 H — NMR (CDC 1 3 ) : 5 = 1. 2 3 (6H, dd, J = l. 6, 7. 3, 
CH (CH 3 ) 2 ) , 1. 30 (3H, d, J =6. 8, 4-CH 3 ), 1. 3 1 
— 1. 8 0 (12H. m, CH, (CH 2 ) 6 CH 2 ) , 2. 28-2. 3 3 (4H, 
m, CH 2 (CH 2 ) 6 CH 2 ) , 2. 5 0-2. 7 0 (2H, m, 
CH (CH 3 ) 2, C 6 H 5 CH 2 ) , 2. 9 0 — 3. 0 0 (2H, m, 
C 6 H 5 CH 2 , H-2) , 3. 55 (1H, bs, H-8), 3. 66 (3H, 
s. COOCH3), 3. 89 (3H, s, 4* -OCH 3 ), 4. 90-5. 0 
0 (1H, m, H-4), 5. 10-5. 40 (3H, m, H-3, 7. 8), 
6. 99 (1H, d, J = 5. 4, H-5* ), 7. 10-7. 28 (5H. m, 
C 6 H 5 ) , 8. 31 (1H, d, J=5. 4, H-6' ) , 8. 6 2 (1H, d, 
J = 8. 4, CONH) 

MS (ESI) : 111/2=7 13 (M + H) 

m2 8 

(2R, 3R» 4S, 7S)-7-(3-(4— Benzyloxycarbonylbutyryloxy)-4-methoxypicolinyl 
amino) -2-benzy 1-5. 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

yjUfJlWt? o'JKO. 0 6 4ml Z^tsmt* * ^ yWL 6mlC, O V 
JITJ^-JIO. 052mlMh , Ji^7i>0. 0 8 3 m 1 Z^tsmt* 
fl/«2ml^MWLfc 0 EffiT?3 0#«6#Lfc8U UK-2A 10 0m 
gS.O* h 'J ^)VT S > 0. 14ml ZStiMk* * \s «2m 1 *flSTU 

Mx-*Jl'-^*-*>=l : 1) fcTflfiKU WMit&m 1 2 2 m g (JR^8 9%) 
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'H-NMR (CDC 1 3 ) : 5 = 1. 24 (6H, d d, J=l. 6, 7. 3, 
CH (CH 3 ) 2) , 1. 29 (3H, d, J=6. 8, 4-CH 3 ) , 2. 11 

(2H, q, J =7. 3, CH2 CH2 CH2) , 2. 4 0-2. 7 0 (2H, m, 
C 6 H 5 CH 2> CH (CH 3 ) 2) , 2. 5 5, 2. 7 5 (each 2 H, 
each t, each J = 7. 3, CH 2 CH 2 CH 2 ) , 2. 8 0-3. 10 

(2H, m, H-2. C 6 H 5 CH 2 ) , 3. 55 (1H, bs, H-8), 
3. 86 (3H, s, 4' -OCH3), 4. 90-5. 00 (1H, m, H- 
4), 5. 14 (2H, s, CsHs CHo O) , 5. 10-5. 3 5 (3H, m, 
H-3, 7, 8) . 6. 99 (1H, d, J =5. 4, H-5' ) , 7. 10- 
7. 3 7 (1 OH, m, C 6 H 5 CH 2> C 6 H 5 CH 2 Q) , 8. 3 1 (1 H, d, 
J=5. 4, H-6' ), 8. 60 (1H, d, J=8. 4, CONH) 
MS (FAB) :m/z = 719 (M + H) 

m2 9 

(2R, 3R, 4S, 7S)-7-(3-(5— Benzyloxycarbonylvaleryloxy)-4-methoxypicolinyl 
amino) -2-benzy 1-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

?)\,?)\,Wt? a U K*T 5^ tr>K^ n >J Kl£ft;Lfc£W<i0J 2 8 <!: |5Hf<D#}£ 
CT*Wfc£«l OK* 2 5%) £'#*io 

'H-NMR (CDCI3) :5 = 1. 23 (6H, dd, J = l. 6, 7. 3, 
CH (CH3) 2 ) , 1. 29 (3 H, d, J=6. 8, 4-CH 3 ), 1. 70 
-1. 80 (4H, m, CH 2 (CH 2 ) 2 CH 2 ) , 2. 3 0-2. 5 0 (4H, 
m, CH 2 (CH 2 ) 2 CH2) , 2. 6 0-2. 70 (2H, m, C 6 H 5 CH 2 y 
CH (CH 3 ) 2 ) , 2. 8 0-3. 0 0 (2H, m, H-2, C 6 H 5 CH 2 ) , 

3. 55 (1H, bs, H-8) , 3. 85 (3H, s, 4' -OCH 3 ) , 

4. 9 0-5. 0 0 (1H, m, H-4), 5. 12 (2H, s, C 6 H 5 C H 2 
0), 5. 10-5. 40 (3H, m, H-3, 7, 8), 6. 98 (1H, d, 

MSOOCID: <WO 9940081 A 1_l_> 
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J = 5. 4, H-5* ) , 7. 10-7. 3 5 (1 OH, m, C 6 H 5 CH 2 , Ce 
H5CH2O) , 8. 3 1 (1H, d, J =5. 4, H-6' ) , 8. 6 0 (1H, 
d, J=8. 4, CONH) 

MS (FAB) :m/z = (M + H) 

ffJ3 0 

(2R, 3R, 4S, 7S) -7- (3- (6 — Benzy loxycarbony lhexanoy loxy) -4-methoxypicol iny 
1 amino) -2-benzy 1-5. 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione 

icr^m^I 0K*6 2K) Zmtio 

1 H — NMR (CDC 1 3) : 5 = 1. 23 (6H. dd, J = 1. 6, 7. 3, 
CH (CHb) 2) , 1. 2 9 (3H, d, J =6. 8, 4-CH 3 ) , 1. 3 7 
-1. 86 (6H, m, CH 2 (CH 2 ) 3 CH 2 ) , 2. 3 1-2. 45 C4H, 
m, ( CH 2 (CH 2 ) 3 CH 2 ) , 2. 58-2. 71 (2H, m, C 6 H 5 CH 2 , 
CH (CHj) 2 ) , 2. 9 1-2. 9 9 (2H, m, H-2, C 6 H 5 C_H 2 ) , 
3. 55 (1H, bs, H-8) , 3. 87 (3H, s, 4' -OCH 3 ), 4. 
9 0-5. 0 0 (1H, m, H-4), 5. 11 (2H, s, C 6 H 5 CH 2 Q) , 
5. 11-5. 40 (3H, m, H-3, 7, 8), 6. 99 (1H, d, J = 
5. 4, H-5' ) , 7. 10-7. 3 6 (1 OH, m, C fe Hs CH 2 , C 6 H 5 
CH 2 0) , 8. 31 (1H, d. J=5. 4, H-6* ). 8. 61 (1H, 
d, J=8. 4, CONH) 

MS (FAB) :m/z = 74 7 (M + H) 

m 1 

(2R, 3R, 4S, 7S)-7-(3-(9-Benzyloxycarbonylnonanoyloxy)-4-methoxypicolinyl 
amino) -2-benzy 1-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

JDOCIO: <WO 9940081 A 1J_> 
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'H-NMR (CDCh) : 6 = 1. 23 (6H, d d, J = l. 6, 7. 3, 
CH (CH 3 ) 2 ) , 1. 2 9 (3 H, d, J =6. 8, 4-CH 3 ) , 1. 3 0 
-1. 90 (12H, m, CH 2 (CH 2 ) 6 CH 2 ) , 2. 30-2. 38 (4H, 
m, CH 2 (CH 2 ) 6 CH 2 ) , 2. 61-2. 6 8 (2H, m, C 6 H 5 CH 2 , 
CH (CH 3 ) 2 ) , 2. 9 0-3. 0 5 (2H, m, H-2, C 6 H 5 CH 2 ) , 

3. 5 5 (1H, b s, H-8) , 3. 8 8 (3H, s, 4* -OCH 3 ) , 

4. 90-5. 00 (1H, m, H-4), 5. 11 (2H, s, C 6 H 5 CH 2 
O) , 5. 11-5. 35 (3H, m, H-3, 7, 8, ) , 6. 99 (1H, 
d, J=5. 4, H-5' ), 7. 10-7. 36 (10H, m, C 6 H 5 CH 2 , 
C 6 H 5 CH 2 Q) , 8. 31 (1H, d, J=5. 4, H-6* ) , 8. 60 

(1H, d, J=8. 4, CONH) 
MS (FAB) :m/z = 7 8 9 (M + H) 
ff]3 2 

(2E, 3R, 4S, 7S)-7-(3-(4— Butyloxycarbonylbutyryloxy)-4-methoxypicolinyla 
mino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

mit&m mm 5 3%) zmiz 0 

1 H — NMR (CDCls) : 5 = 1. 2 3 (6H, dd, J = l. 6, 7. 3, 
CH (CH 3 ) 2 ) , 1. 3 3 (3 H, d, J =6. 8, 4-CH 3 ) , 1. 3 7 
-1. 4 6, 1. 5 7-1. 6 5, 2. 04-2. 1 1 (9H, m, COCH 2 
CH2 CH2CO, OCH2 (CH 2 ) 2CH3) , 2. 3 7-2. 5 1 (4H, m, 
CO CH 2 CH 2 CH 2 CO) , 2. 5 8-2. 7 7 (2H, m, COCH 2 CH 2 
CH2 CO, CH (CH 3 ) 2 , C 6 H 5 CH 2 ) , 3. 5 5 (1H, b s, H-8) , 
3. 89 (3H, s, 4* -OCH3) , 4. 9 0-5. 0 0 (1 H, m, H- 

♦ISDOCID: <WO 9940061 A 1_l_> 
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4) , 5. 0 0-5. 4 0 (3 H, m. H-3, 7, 8) , 7. 0 0 (1H. d, 
J =5. 4, H-5* ) , 7. 10-7. 2 8 (5 H, m, C*H ? CH 2 ) , 
8. 32 (1H, d, J=5. 4, H-6' ), 8. 63 (1H, d, J=8. 
4, CONH) 

MS (FAB) :m/z = 685 (M + H) 

flJ3 3 

(2R, 3R, 4S, 7S)-7-(3-(6— carboxyhexanoyloxy)-4-methoxypicolinylamino)-2- 
benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
m3 0<O4b&% 7 7mg^^;-^40mlMU 10%'*5S?*A 

>r- (^oo^A-^;-;N30 : 1) KT*&«U «Hfl:£4&4 4. 8 
mg 0R« 6%) £#fco 

1 H — NMR (CDC 1 3) : 5 = 1. 2 3 (6 H, dd, J = l. 6, 7. 3, 
CH (CH 3 ) 2) , 1. 29 (3H, d, J=6. 8, 4-CH 3 ), 1. 40 
-1. 80 (6H, m, CH 2 (CH 2 ) 3 CH 2 ) , 2. 2 0-2. 4 0 (4H, 
m, CH 2 (CH 2 ) 3 CH2) , 2. 5 0-2. 7 0 (2H, m, C 6 H 5 CH 2 , 
CH (CH 3 ) 2) , 2. 9 0-3. 0 0 (2H, m, H-2, C 6 H 5 CH 2 ) , 
3. 5 5 (1H, b s, H-8) , 3. 8 8 (3 H, s, 4' -OCH 3 ) , 4. 
9 0-5. 0 0 (1H, m, H-4), 5. 10-5. 40 (3H, m, H-3, 

7, 8), 7. 00 (1H, d, J=5. 4, H-5* ), 7. 10-7. 26 
(5H, m, C 6 H ? CH 2 ) , 8. 3 0 (1H, d, J = 5. 4, H-6' ) , 

8. 6 2 (1H, d, J =8. 4, CONH) 
MS (FAB) :m/z = 6 5 7 (M + H) 



.9940081 A 1J_> 
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(2R, 3R. 4S, 7S)-7-(3-(9— carboxynonanoyloxy)-4-methoxypicolinylamino)-2- 
benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

it&k (*W5 9K)*»fco 

'H-NMR (CDC1 3 ) : 6 = 1. 23 (6H, dd, J = l. 6, 7. 3, 
CH (CH 3 ) 2) , 1. 29 (3H, d, J=6. 8, 4-CH 3 ), 1. 31 
~1. 76 (12H, m, CH 2 (CH 2 ) 6 CH 2 ) , 2. 30-2. 40 (4H, 
m, CH 2 (CH 2 ) 6 CH 2 ) , 2. 5 0-2. 7 1 (2H, m, C 6 H 5 CH 2t 
CH (CH 3 ) 2) , 2. 9 0-3. 0 0 (2H, m, H-2, C 6 H 5 CH 2 ) , 

3. 57 (1H, bs, H-8) , 3. 88 (3H, s, 4' -OCH 3 ) , 

4. 90-5. 00 (1H, m, H-4), 5. 10-5. 23 (3H, m, H 
-3, 7, 8) , 6. 99 (1H, d, J = 5. 4, H-5' ) , 7. 10-7. 
34 (5H, m, C 6 H 5 CH 2 ) , 8. 3 1 (1H, d, J=5. 4, H-6* ) 
, 8. 62 (1H, d, J = 8. 4, CONH) 

MS (FAB) :m/z = 6 99 (M + H) 
0135 

(2R, 3R, 4S, 7S)-7-(3-(N-Carbobenzyloxy-L-alanyl)oxy-4-methoxypicolinylam 
ino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

UK-2A 2 0 0mg N N-*W> W+">-L-77->l 7 OmgS 
tf>M J t°U 86mg^I^fL/>l 0ml ICjgffU 1 ~ x - 

;^07K77-f - (^do^I/A-^ *y-;b=l 0 0:1) {CT^L> 
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mmit&®} 1 4 3 m g 0CT5 2%) %mtz 0 

'H-NMR (CDC 1 3 ) : 6 = 1. 2 3 (6 H, dd, J=l. 6, 7. 3, 
CH (CHQ 2 ) , 1. 33 (3H, d f J=6. 8, 4-CH,), 1. 62 

(3H, d, CH 3 (a 1 any 1) ) , 2. 5 9-2. 7 2 (2H, m, 
C 6 H 5 CH 2 , CH (CH 3 ) 2 ) , 2. 9 2-3. 0 0 (2H, m, H-2, 
C 6 H 5 CH 2 ) , 3. 55 (1H, bs, H-8), 3. 87 (3H, s, 4' 
-OCH 3 ), 4. 90-5. 00 (1H, m, H-4), 5. 10-5. 40 

(5H, m, H-3, 7, 8, C 6 H 5 CH 2 Q) , 5. 70 (1H, b s, 
CONH (alanyl)), 7. 0 0 (1H, d, J = 5. 4, H-5' ) , 
7. 11-7. 3 6 (1 OH, m, C 6 H 5 CH 2 , C 6 H 5 CH 2 Q) ,8.32 

(1H, d, J=5. 4, H-6* ) , 8. 63 (1H, m, J=8. 4, CO 
NH) 

MS (TSP) :m/z = 72 0 (M + H) 
013 6 

(2R. 3R, 4S, 7S)-7-(3-Diphenyphosphoryloxy-4-methoxypicolinylamino)-2-ben 
zyl-5. 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

UK-2A lOOmg 4 - SM *)\,T iyh''J^>3 6mg *mtl * U 

>3m 1 izmmt^ MTt'U >>>2 4 # 1 ^tf^7i-;l/ ^ nn*X7 x. 
J h 7 9 m g T N 1ST* 2 NfF^iS L fc e t' L 1 

turn, xvim&t&u G®m&mm^y*i"5A>-e&MLtio ummmu 

'H-NMR (CDC 1 3) : 6 = 1. 2 7 (6 H, dd, J=l. 6, 7. 3, 
CH ( CH 3 ) 3 ) , 1. 3 2 (3 H, d, J =6. 8, 4-CH 3 ) , 2. 6 0 
-2. 8 0 (2H, m, C 6 HsCH 2 , CH (CH,) 2 ) , 2. 9 0-3. 10 
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(2H, m, H-2, C 6 H ? CH 2 ) , 3. 5 5 (1H, b s, H-8) , 
3. 67 (3H, s, 4' -OCH 3 ), 4. 9 0-5. 0 0 (1 H, m, H- 
4) , 5. 10-5. 3 2 (3H, m, H-3, 7, 8) , 6. 9 8 (1H, d, 
J = 5. 4, H-5' ), 7. 15-7. 36 (15 H, m, C 6 H 5 CH 2 , 
(CeHsO) 2 PO) , 8. 31 (1H, d, J =5. 4, H-6' ) , 8. 4 
1 (1H, d, J=8. 4, CONH) 
MS (TSP) :m/z = 605 (M + H) 
013 7 

(2R. 3R, 4S, 7S)-7-(3-Diethxyphosphoryloxy)-4-methoxypicolinylamino)-2-be 
nzyl-5. 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

m3 6 tmm^Lxmmit^ mm 43%) *mz 0 

1 H — NMR (CDC 1 3) : <5 = 1. 23 (6H, dd, J = l. 6, 7. 3, 
CH (CH 3 ) 2) , 1. 30 (3H, d, J=6. 8, 4-CH 3 ), 1. 33 
-1. 40 (6H, m, (OCH 2 CH 3 ) 2 ) , 2. 5 9-2. 7 2 (2H, m, 
C 6 H 5 C_H 2 , _C_H (CH 3 ) 2) , 2. 9 0-3. 0 0 (2H, m, H-2, 
C 6 H 5 CH 2 ) , 3. 60 (1H, bs, H-8), 3. 93 (3H, s, 4' 
-OCH3), 4. 2 3-4. 3 8 (4H, m, (O CH 2 CH 3 ) 2 ) , 4. 9 0 
-5. 00 (1H, m, H-4) , 5. 10-5. 40 (3H, m, H-3, 7, 
8) , 6. 9 8 (1H, d, J =5. 4, H-5* ) , 7. 11-7. 2 8 (5 
H, m, C 6 H 5 CH 2 ) , 8. 2 5 (1H, d, J =5. 4, H- 6' ) , 8. 
38 (1H, d, J=8. 4, CONH) 

MS (TSP) :m/z=651 (M + H) 
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flJ3 8 

(2R, 3R, 4S, 7S)-7-(3-Methoxysalicylamino)-2-benzyl-5. 9-dioxa-3-isobutyry 
loxy-4-methyl-l, 6-cyclononanedione : 

2-tKo*J/i3f 3 - / h 4- U f-^Sfcfcft^TdsWiPJ 4 i ^ 
HfflJttK-CiWk^fc OK* 7 4%) ^r^^o 

'H-NMR (CDC1 3 ) :5 = 1. 24 (6H, d, J=7. 3, 
CH (CH 3 ) 3) , 1. 33 (3H, d, J=6. 5, 4-CH 3 ) , 2. 6 0 
-2. 7 3 (2H, m, C_H (CH 3 ) 2, C 6 H 5 CH 2 ) , 2. 9 2-3. 0 5 
(2H, m, H-2, C 6 HsCH 2 ) , 3. 63 (1H, bs, H-8), 
3. 90 (3H, s, OCH3) , 4. 90-5. 26 (3H, m, H-3, 4, 
7), 5. 18-5. 25 (2H, m, H-3, H-7), 5. 45 (1H, b 
s, H-8), 6. 81 — 7. 29 (8H, m, aromatic), T. 46 
(1H, d, J=6. 5, CONH) , 10. 75 (1H, s, OH) 

MS (TSP) :m/z = 514 (M + H) 

fl]3 9 

(2R. 3R, 4S, 7S)-7-Salicylamino-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-meth 
yl-1, 6-cyclononanedione : 

%m<t&® mm 4 2%) 

'H-NMR (CDCh) : 6 = 1. 20-1. 36 (9H, m, 
CH (CH 3 ) 2 , 4-CH 3 ), 2. 60-2. 80 (2H, m, 
CH.(CH 3 ) 2, C 6 H 5 CH 2 ) , 2. 9 1-3. 0 0 (2H, m, 
C 6 H 5 CH 2> H-2), 3. 60 (1H, b s, H-8), 4. 98-5. 2 
7 (3H, m, H-3, 4, 7), 5. 45C1H, bs, H-8), 6. 8 
4 — 7. 4 4 (1 OH, m, aromatic, CONH), 11. 80 (1H, 
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5, OH) 

MS (TPS) :m/z = 484 (M + H) 
ff]4 0 

(2R, 3R, 4S, 7S)-7-(3-Nitrosalicyl)amino-2-benzyl-5, 9-dioxa-3-isobutyrylo 
xy-4-methyl-l, 6-cyclononanedione : 

2 - 1 Ko* >S** 3 h a If- »J 4 <tfH|^l 

©^i£f-TMM4b£$f 0RSP6 6%) ^m^o 

'H-NMR (CDC1 3 ) 5:1. 23-1. 37 (9H. m. 
CH (CH 3 ) 2 > 4-CH 3 ), 2. 60-2. 8 0 (2H, m, 
CH (CH 3 ) 2, C 6 H 5 CH 2 ) , 2. 8 0 — 3. 10 (2H, m, 
C 6 H 5 CH 2 . H-2) , 3. 6 0 (1H, bs, H-8), 4. 9 8 (1H. 
bs, H-4) , 5. 18-5. 30 (2H, m, H-3, 7), 5. 42 (1 
H, bs, H-8). 7. 0 6 — 7. 2 9 (6H, m, C 6 H 5 , H-6' ), 
8. 27 (1H, d, J=7. 6, H-5' ) , 8. 4 5 (1H, d, J=7. 

6, H-4' ), 8. 76 (1H, bs, CONH) 
MS (TPS) :m/z=52 7 (M-H) 

fl)4 1 

(2R, 3R, 4S, 7S)-7-(3-Aminosalicyl)amino-2-benzyl-5, 9-dioxa-3-isobutyrylo 
xy-4-methyl-l, 6-cyclononanedione : 

4 0 <D4b&® 50mg*^^y-^25mL KigM U 10 i? * 

m5mg^j!jn^T. Mfi^jEtcri^TK^toL^o mm^m^iti^ mm 

-fr>=l : 1) fcTflflBU «a-fb^B91 6mg (IR^34%) *^fco 

•H-NMR (CDC 1 3) : 5 = 1. 23 (6H, d, J=7. 3, 
CH (CH 3 ) 2 ) . 1. 33 (3H, d, J=5. 9, 4-CH 3 ), 2. 60 
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~2. 8 0 (2H, m, CH (CH 3 ) 2, C 6 H 5 CH 2 ) , 2. 9 2-3. 0 0 
(2H, m, C 6 H 5 CH 2 , H-2), 3. 60 (1H, bs, H-8), 
4. 0 0 (2H, b s, NH 2 ) , 4. 9 8 (1 H, bs, H-4), 5. 0 0 
~5. 50 (2H, m, H-3, 4, 7, 8), 5. 42 (1H, bs, H-8) 
, 6. 66~7. 29 (9H, m, aromatic, CONH), 12. 0 
0 (1H, s, OH) 

MS (TSP) :m/z = 49 9 (M + H) 

ffJ4 2 

(2R, 3R, 4S, 7S)-7-(3-Fonnylaminosalicyl)amino-2-benzyl-5, 9-dioxa-3-isobu 
tyryloxy-4-methyl-l, 6-cyclononanedione : 
0)4 l<Dfls£r$!8. 8mg«yfI/>lmLMU MMO. 5mL& 

^-e&TkSl^ 0 . 1 m l *nax.t^ ist* 3 0 l ti 0 mt* "f-^y tfr* 

>>'J*W7A^07h/77>(- mWt^f-Jl : 1 : 1) ICTH 

SIU «Sfl^%4. 2mg (©4 4%) *&fc 0 

'H-NMR (CDC 1 3 ) : 5 = 1. 20~1. 40 (9H, m, 
CH (CH 3 ) 2 , 4-CH3) , 2. 6 0~2. 8 0 (2H. m, 
CH (CH 3 ) 2, CH 2 C 6 H 5 ) , 2. 8 0~3. 1 0 (2H, m, 
C_H 2 C 6 H 5 , H-2), 3. 59 (1H, bs, H-8), 5. 00-5. 2 
6 (4H, m, H-3, 4, 7, 8), 6. 66-7. 29 (8H, m, aro 
.ma tic), 12. 00 (1 H, s, OH) 

MS (TSP) :m/z=5 2 7 (M + H) 
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ffJ4 3 

(2R, 3R, 4S, 7S)-7-(5-Nitrosalicyl)amino-2-benzyl-5, 9-dioxa-3-isobutyrylo 
xy-4-methyl-l, 6-cyclononanedione : 

2 - 1 Ka*i/-3f->K* 5 -- h n-fr >J *-;UKfcft*fcJSWifll 4 
©JSi:tWb^ (4»8 4%) tmtio 

'H-NMR (CDC 1 3 ) : 3 = 1. 2 2-1. 43 (9H, m, 
CH (CH 3 ) 2 , 4-CH 3 ) , 2. 61-2. 75 (2H, m, 
CH (CH 3 ) 2, C 6 H 5 CH 2 ) , 2. 9 0-3. 0 1 (2H, m, 
CeHsCfrb, H-2) , 3. 68 (1H, bs, H-8). 4. 9 0- 
5. 40 (4H, m, H-3, 4. 7, 8), 7. 0 0-7. 3 0 (6H, m, 
H-3* ), 7. 58 (1H, d, J=6. 5, CONH), 8. 27 (1H, 
dd. J=8. 9, 2. 2, H-4* ) , 8. 4 6 (1H, d, J=2. 2, H 
-6' ) 

MS (TSP) :m/z=52 7 (M-H) 
fl]4 4 

(2R, 3R, 4S, 7S)-7-(5-Aminosalicyl)amino-2-benzyl-5, 9-dioxa-3-isobutyrylo 
xy-4-methyl-l, 6-cyclononanedione : 
0J4 O©>fl^J*0J4 SiZftZ-titmtem* 1 £P0Jt©#i*KT^M4fcl^r 
9%) 

'H-NMR (CDC 1 3) : 5 = 1. 2 0-1. 4 0 (9H, m, 
CH (CHs) 2 , 4-CH3) , 2. 58-2. 8 0 (2H, m, 
C_H (CH 3 ) 2, C 6 H 5 CH 2 ) , 2. 8 8-3. 0 4 (2H, m, 
C 6 H 5 C_H 2 , H-2), 3. 58 (1H, bs, H-8), 4. 9 0- 
5. 40 (4H, m, H-3, 4, 7, 8), 6. 7 0-7. 3 0 (9H, m, 
a r oma t i c, CONH) 
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MS (TSP) :m/z=499 (M + H) 
ff]4 5 

(2R, 3R, 4S, 7S)-7-(4-Chlorosalicyl)amino-2-benzyl-5, 9-dioxa-3-isobutyryl 
oxy-4-methyl-l, 6-cyclononanedione : 

©^*KTWWk^» 0J»2 6%) ZWtZo 

'H-NMR (CDC h) : 5 = 1. 23 (6H, d, J=7. 0, 
CH (CHb) 2 ) , 1. 34 (3H, d, J =6. 5, 4-CH,) , 2. 4 0 
-3. 0 0 (4H, m, C_H (CH 3 ) 2, C 6 H 5 CH 2 , H-2) . 3. 6 0 

(1H, bs, H-8) , 4. 90-5. 60 (4H, m, H-3, 4, 7. 8) 
, 6. 8 3 — 7. 36 (9H, m, aromatic, CONH), 11. 99 

(1H, s, OH) 

MS (TSP) :m/z = 518 (M + H) 
ff]4 6 

(2R, 3R, 4S. 7S)-7-(5-Chlorosalicyl)amino-2-benzyl-5, 9-dioxa-3-isobutyryl 
oxy-4-methyl-l, 6-cyclononanedione : 

(D-fi&KTWMitem (4»6 0%) *»fc 0 

1 H-NMR (CDC1 3 ) : 5 = 1. 20-1. 40 (9H. m, 
CH (CH,) 2 t 4-CH3), 2. 50-3. 00 (4H, m, 
CH (CH 3 ) 2> C 6 Hs CH 2> H-2) , 3. 60 (1H, b s, H-8) , 
4. 9 8-5. 42 (4H, m, H-3, 4, 7, 8), 6. 90-8. 01 
(9H, m, aromatic, CONH), 11. 71 (1H, s, OH) 

fl]4 7 

(2R, 3R, 4S, 7S)-7-(4-Methoxysalicyl)amino-2-benzyl-5, 9-dioxa-3-isobutyry 
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loxy-4-methyl-l, 6-cyclononanedione : 

'H-NMR (CDC 1 3 ) : 5 = 1. 2 0-1. 40 (9H, m, 
CH (CH 3 ) 2, 4-CH3) , 2. 60-2. 80 (2H, m, 
CH (CH 3 ) 2 , C 6 H 5 CH 2 ) , 2. 8 0-3. 10 (2H, m, 
CeHsCHa, H-2), 3. 60 (1H, b s, H-8), 3. 8 0 (3H, 
s, OCH3) , 4. 9 0-5. 5 0 (4H, m, H-3, 4, 7, 8), 
6. 50 — 7. 4 0 (8H, ra, aromatic), 12. 10 (1 H, s, 
OH) 

TSP-MS:m/z=514 (M+H) 
ffJ4 8 

(2R, 3E, 4S, 7S)-7-(3, 5-Dinitrosalicyl)amino-2-benzyl-5, 9-dioxa-3-isobuty 
ryloxy-4-methyl-l, 6-cyclononanedione : 

twim®xmzTim<t&®} oi»9 8%) zuiz 0 

1 H-NMR (CDC 1 3 ) : 6 = 1. 00-1. 30 (9H, m, 
CH (CH 3 ) 2> 4-CHj), 2. 5 0-2. 70 (2H, m, 
CH (CH 3 ) 2, C6H5CH2) , 2. 7 0-2. 9 0 (2H, m, 
C 6 H 5 CH 2 , H-2) , 3. 6 0 (1H, b s, H-8), 4. 6 0 — 
5. 20 (4H, m, H-3, 4, 7, 8), 7. 0 0-7. 3 0 (5H, m, 
C6H5 CH2) , 7. 60 (1H, bs, CONH), 8. 60-8. 90 
( 2 H, m, aromatic (3, 5-Dinitrosalicyl)) 

MS (TSP) :m/z = 5 7 3 (M + H) 
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ff]4 9 

(2R, 38, 4S, 7S)-7-(3-(N, N-Dimethylamino)salicyl)aiiiino-2-benzyl-5, 9-dioxa 
-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

0>J 4 0 ©fl:£$J 3 Omg^y ^y-;U5mLlc^U 4 0%*^|J>1 
mLilO 'J V J*mM 3 m g £;&nx:T> MflTEEfcT 8 B$l3Mc$&ftl t fz 0 

4 - mittrisy :Wm^JV=3 : 1) KITHKHU mmit^8. Omg 

'H-NMR (CDC 1 3 ) : 5 = 1. 2 9 — 1. 34 (9H, m, 
CH (CH 3 ) 2 > 4-CH 3 ), 2. 6 0-2. 7 3 (2H, m, 
CH (CH 3 ) 2 , C 6 H 5 CH 2 ) . 2. 7 3 (6H, s, N (CH 3 ) 2 ) , 
2. 92-3. 00 (2H, m, C 6 H 5 _CH 2 , H-2), 3. 60 (1H, 
bs, H-8) , 4. 90-5. 50 (4H, m, H-3, 4, 7, 8), 
6. 88 (1H, t, J=7. 6, H-4' ), 7. 11-7. 29 (6H, m, 
C 6 H 5 , H-5' ), 7. 51 (1H, d, J=9. 5, H-6' ) , 7. 9 6 
(1H, d, J=8. 2, CONH) 

MS (TSP) :m/z = 5 2 7 (M + H) 

fflJ5 0 

(2B, 3B. 4S, 7S)-7-(5-(N, N-Dimethylamino)salicyl)amino-2-benzyl-5, 9-dioxa 
-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

1 H-NMR (CDC 1 3) : 6 = 1. 20-1. 40 (9H, m, 
CH (CH 3 ) 2, 4-CHs), 2. 5 0-2. 8 0 (2H, m, 
CH (CH 3 ) 2 , C 6 H 5 CH 2 ) , 2. 8 7 (6H, s, N (CH 3 ) 2 ) , 
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2. 8 0-3. 0 0 (2H, m, C 6 H 5 CH 2 , H-2) , 3. 6 1 (1H, 
bs, H-8) , 4. 90-5. 50 (4H, m, H-3, 4, 7, 8), 
6. 67-7. 3 0 (9H, m, aromatic, CONH) , 11. 04 
(1H, s, OH) 

MS (TSP) :m/z = 5 2 7 (M + H) 
ffJ5 1 

(2R, 38, 4S, 7S)-7-(3, 5-diaminosalicyl)amino-2-benzyl-5, 9-dioxa-3-isobuty 
ryloxy-4-methyl-l, 6-cyclononanedione : 

#J4 0O'fb^ft*W4 8 <D4t&WfcRz_ti!mi*^ 0J4 1 <t™©^j*fcT« 
®ffc£«& 0K^3 0%) £*Sfco 

'H-NMR (CDC 1 3 ) : 6 = 1. 25 — 1. 63 (9H, m, 
CH (CH 3 ) 2, 4-CH 3 ) , 2. 6 1-2. 7 5 (2H, m, 
jCH (CH 3 ) 2, C 6 H 5 CH 2 ) , 2. 9 0-3. 0 0 (2H, m, 
C 6 H 5 CH 2 , H-2), 3. 6 4 (1H, bs, H-8), 4. 9 0- 
5. 40 (4H, m, H-3, 4, 7, 8), 7. 12-7. 39 (7H, m, 
aromatic, CONH) 

MS (TSP) :m/z = 514 (M + H) 

fiJ5 2 

(2R, 3R, 4S, 7S)-7-(5-Formylaminosalicyl)amino-2-benzyl-5, 9-dioxa-3-isobu 
tyryloxy-4-methyl-l, 6-cyclononanedione : 

m± i<Dit&to&M4 4©>fb^(cftx.^J2m{^ ^J4 2 tmm^mizxm 
m<t&®} wm7 5%) ^r^^o 

1 H-NMR (CDC 1 3 ) :<5 = 1. 22-1. 34 (9H, m, 
CH (CH 3 ) 2 , 4-CH 3 ), 2. 5 7-2. 7 3 (2H, m, 
CH (CH 3 ) 2> C 6 H 5 CH 2 ) , 2. 8 0-3. 10 (2 H, m, 

994O081A1 I > 
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CsHsCHo, H-2), 3. 58 (1H, b s, H-8), 5. 00- 

5. 24 (4H, m, H-3, 4, 7. 8) , 7. 06-7. 29 (8H, m, 

aromatic), 11. 68 (1H, s, OH) 

MS (TSP) :m/z = 5 2 7 (M + H) 

fflJ5 3 

(2R, 3R, 4S, 7S)-7-(3-Hydroxy-4-methoxypicolinyl)amino-2-(4-nitrobenzyl)- 
5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
UK-2A 3 0mg^^b^f-U>l. 5mLiC^L. - 2 0°Ctc#£P L*:&> 

mmrnm otsi. 52) 0. 3 mL^^r. ' ^72^^ rjb' 

^v"!;AT«L^ ™t^3 2mg (iRs*9 8%) £'f§*r 0 

l H — NMR (CDCh) : 5 = 1. 2 6 (6H, d, J =7. 1, " 
CH (CHs) 2) , 1. 34 (3 H, d, J=6. 0, 4-CH 3 ) , 2. 63 
-2. 9 0 (2H, m, CH_ (CH 3 ) 2, CH 2 C 6 H 4 NQ 2 ) , 2. 9 6- 
3. 12 (2H, m, CH 2 C6H 4 N0 2> H-2), 3. 65 (1H, bs, 
H-8), 3. 94 (3H, s, OCH 3 ), 4. 9 7-5. 0 3 (1 H, m, 
H-4), 5. 19-5. 30 (3H, m, H-3, 7, 8), 6. 88 (1H, 
d, J=4. 9, H-5* ), 7. 31 (2H, d, J = 8. 3, C 6 H 4 N0 2 ) 
), 7. 98 (1H, d, J=4. 9, H-6' ), 8. 13 (2H, d, J = 
8. 3, C6H4N02)), 8. 6 0 (1H, d, J = 8. 2, CONH), 
11. 7 3 (1H, s, OH) 
MS (TSP) :m/z = 5 6 0 (M + H) 
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ffJ5 4 

(2R, 3R, 4S, 7S)-7-(3-Hydroxy-4-methoxypicolinyl)amino-2-(4-aminobenzyl)- 
5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
m5 Z<Oit&<®2 2 0mg^;-^5 0mLi:^l5?U 1 0%'^v^A 

^/-^=2 0 : 1) KXmULX^ Wb^I15 1mg 0Rsp7 2%) * 

1 H — NMR (CDC 1 3) : <5 = 1. 2 4 (6H, d, J = 7. 1, 
CH (CH 3 ) 2) , 1. 3 4 (3 H, d, J =6. 0, 4-CH 3 ) . 2. 5 0 
~2. 7 0 (2H, m, _CH (CH 3 ) 2, CH 2 C 6 H 4 NH 2 ) , 2. 80- 
3. 0 0 (2H, m, CH2C6H4NH2, H-2), 3. 6 1 (1H, b s, 
H-8), 3. 94 (3H, s, OCH 3 ), 4. 90-5. 10 (1H, m, 
H-4), 5. 10-5. 40 (3H, m, H-3, 7. 8), 6. 58 (2H, 
d, J=8. 2, C 6 H 4 NH 2 ) , 6. 87 (1H, d, J = 5. 5, H-5' ) 
, 6. 91 (2H, d, J=8. 2, C 6 H 4 NH 2 ) , 7. 99 (1H, d, 
J = 5. 5, H-6' ), 8. 59 (1H, d, J = 8. 2, CONH), 11. 
79 (1H, s, OH) 

MS (TSP) :m/z=530 (M + H) 

fflJ5 5 

(2R, 3R, 4S, 7S)-7-(3-Hydroxy-4-methoxypicolinyl)amino-2-(4-formylaminobe 
nzyl)-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

0H5 4©fls£0B2 9mg*4i-ffcy^l/>lmLlc»j»U 8B0. 5mL^ 
THS&mWt 0 . 1 m L £tinx.T> SflT? 3 0 L iz a Wfctf&mt* * \s > 

)_8940081A1J_> 
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Vi3>f)\s-h^U?u^ h???* - (^ODtWl/A : ^y-;u=i 0 : 1) K 

xmmu w&fc&mi 4m g orsu 6%) *mz 0 

'H-NMR (CDC 1 3) : 5 = 1. 20-1. 40 (9H, m. 
CH (CH 3 ) 2 , 4-CH 3 ) , 2. 60-2. 80 (2H, m, 
CH (CH 3 ) 2 , CH 2 C 6 H 4 NHCHO) , 2. 8 0~3. 0 0 (2H, m. 
CH 2 C 6 H 4 NHCHO, H-2) , 3. 6 0 (1 H. bs, H-8) , 
3. 94 (3H, s, 0CH 3 ) , 4. 9 0-5. 40 (1H, m, H-3, 4, 
7, 8), 6. 88 (1H, d, J=5. 1, H-5' ), 6. 97-8. 64 
(4H, m, C 6 H 4 NHCHO) , 7. 99 (1H, d, J=5. 1, H-6* ) 
, 11. 7 9 (1 H, s, OH) 

MS (TSP) :m/z = 5 58 (M + H) 

0115 6 

(2E, 3R, 4S, 7S)-7-(3-Hydroxy-4-methoxypicolinyl)amino-2-(4-(N, N-dimethyl 
amino) benzyl) -5. 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

#J5 4©M3 0mg£.x.*y-;l/5niUc$$?U 4 0%*;U^U >lm 
Lil0%^7i?^ AtfgR 3 m g ^Jnx.T> MfiTflSfcT 4 ^tK^JP L rt: 0 

- (^oot^A : ^^y-;l/=40 : 1) {CT?»^!LT. Wb^2 1m 
g (JR^6 6%) £#fc 0 

'H-NMR (CDCI3) : 6 = 1. 24 (6H, d, J=7. 1, 
CH (CH 3 ) a ) , 1. 32 (3H, d, J=6. 0, 4-CHO, 2. 50 
-2. 7 0 (2H, m, C_H (CH 3 ) 2, CH_ 2 C 6 H 4 N (CH 3 ) 2 ) , 
2. 8 0-3. 0 0 (2H, m, _CH 2 C 6 H 4 N (CH 3 ) 2 , H-2) , 

2. 9 0 (6H, s, N (CH 3 ) 2 ) , 3. 60 (1H. b s, H-8) , 

3. 94 (3H, s, OCH3) , 4. 9 0-5. 4 0 (1H, m, H-3, 4, 
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7, 8), 6. 64 (2H, d, J=8. 8, CH 2 C 6 H 4 N (CH 3 ) 2 ) , 
6. 87 (1H, d, J=5. 1. H-5' ) , 6. 9 9 (2H, d, J = 

8. 8, C H 2 CfeH 4 N (CH 3 ) 2 ) , 7. 9 9 (1 H, d, J = 5. 1, H- 
6' ) . 8. 50 (1H, d, J=8. 2, CONH) , 11. 80 (1H, s. 
OH) 

MS (TSP) :m/z = 55 8 (M + H) 
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iJ-y^nv-T-feX -fel/fcM^T-x. (Saccharomyces cerevisiae IFO 0203) 

(1) &mmm 

■V-Zfa-mW (pH 5.5-6.0) 
Glucose 40g/L 
Polypeptone lOg/L 
HC&m (PH &MD 

Yeast ext. (D I F C 0) lOg/L 
Polypeptone 20g/L 
Glycerol 30g/L 
Bacto-agar (DIFCO) 20g/L 

(2) ^^M©M^ 

-^■/o-^^ii (10mL/6#l£l£W) C16^3tfiIU 26^> 24B#P^ 
mtomm-fZ (360 r pm ; fa-^>x^*-) 0 

(3) tfc£¥«©iSg¥ 

flbS^PIEJcTJi (»c20g/L) ±gffl©^^Hfi*l»lfcPL. 
^45-50^ K £ £ "To tfeJ@&*&150m L /250m L^77X3 3 - 4 m 
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m : +£) £&f*U m^MO^'fb^^T-b h >lzmM&. Twee n20i 
Tk^SQ^-SdiicJ:^. T-brh>10%. Tween20 0. 05%£^frll£y£M§!! 

ularia oryzae)©^^a^^^^-{c^LT^L> 25 < £©gMF fc Jlc24B$ 
Pl^ofco ^©^L «lffll8TU B*25t:©AXmamrt{c^LT^$Hir. &g 

m&m= (i-mm&v^mmmm/mmmnmmM) xioo 



3u : << *^h%mv5m&mmm%k 
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tarn 3 : mmmmtomm ommmmimm) 

^iftCH-^^i&ift'^gSLtf:* U£31£i& (Colletotricum lagenarium) 

fg*ro=2 csasij^^x^^o / (5xpac^^ xioo 
mmm= a -mm&vftmm/m&m&nmm) xioo 

^5 : 8mmmmhg&mgm 
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U ^i^f : Peseudoperonocpora cubensis) J^H^ L fc^r .x O U HtH 

©^sb^s^ «t o rfPo fe^^na^jgs^^— ici^ Lr^a u 24^20 

t0i^Ti:§ot!^$t^ ^Ot> ^18^ B*22t:©AX^^ 

mmm=x (m&mmmxmw / csx^ia^) xioo 
m6 : +*^u^i#ii»H^*attM« 
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*5iBjic«ksif^^^tt2ooppm©«a?-e*>ii*titt< N sv^Kr»«**Lfco 

5raLt^xyi/-i/^ffl^«Lfco Ig&j£ll$£LT. ^Bfc£^ti2 4 

mmt* &bfr£&mftmmnm^mi&^mLfr**v>)mmmm ccoiietot 

ricum lagenarium) <D^^^mmm^i^—lcmmLtz 0 

wssm. : 

mmi :tSa&^BSaE:JBtt^HtcSai*m\ 2 4B#P a 12 6 0 C©MM^ 

aat*lfv\ 2 4^26 < C©MB^#T«cgl^mx «W181&» B*2 5^C© 
AXMSrti: 7 BRBB^fco 

t*i£E3 : B*TfiB*» SB&SK : SSS&B* CSl^ND «WeB*TC« 
^fcfcttl 8^©AISUWKiS£> »*2 4NplBWWi*m\ 2 4B#B8. 26 
tl©a^fe#TlciSV^^ «fai 8^C. B*2 5toAia«Ii:7Hlffll^ 
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©#&fCTl£l££3li6L*:o 
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mmmm -.mat hw&mm'Wmm 
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C i - 6 T A-* ^ 4- •> # ;l/ JVC i-ioT Jls^rJ]/!] j\/ * > g N K > >? ;b 
i/JlJltf—Jl C ! - 1 oTA/^A/iJ Jltf—Jlyt* i^m^ 13 J\"&* : s C , -i 0 T;M=- 

;|/^7>>l/^— ;M-+v^> C x -67;Mr;l/*Xsfc'J;M-4->S^ S> (C,- 6 ) T;M=- 
X * U + *>S^ £ <fc 7 x ^. Jl* X * U Jl>* 4- i/mfr £> ft S g| €>3 

5. R 2 &m-%wm**#>mm&i)\ t°n y >issT*^t, 

C , - 6 T ^ 3 * s/*7?iKft $ tu 

x*y;M-*s/S N 9 J (Ci_ 6 ) T;M^u*x*y;i/**->g N tfc«^7x- 
;u^x^y;u^+i/m^g^$n^^^:s^t>3S^$n^--*fe{iz: £Lt© 
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